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Abstract - The paper aims to describe the process of how
to improve the quality of engineering education basd on
the introduction of elements (which have been alraty
tested within previous projects): textbooks focusedon
part time study, completed with objectives for each
chapter, worked out examples originated as theory
and/or from practical experience, questions and tds for
self-learning. This requires video-sequences creati
(prepared as real time views, laboratory measuremes
and similar areas, or life lecture recording, whichis
especially wanted by the students). Static text
descriptions complete the computer animations with
dynamic and repeated views of described events.
Interactive programs enable students with modeling
theoretical and real time processes, when input
parameters are being changed individually and then
monitoring the result changes.

Index Terms- e-learning system, Modular Object-Oriented
Dynamic Learning Environment, engineering education

INTRODUCTION TO THE CONTROL SYSTEM
FUNDAMENTALS COURSE

The Department of Control Systems and Instrumeoriati
guarantees teaching the subject of Control
Fundamentals. This subject is taught for all stigleri the
second year study at the Mechanical EngineeringilBac
The teaching involves about 345 students of theifak and
300 students of the part time study programs, buatvis
more important, about half of the students are linad) our
University detached training centers, so the teactiavel to
these scheduled courses.

The subject curriculum consists of:

Logical functions, logical control system designdan
implementation.

Analysis and synthesis of continuous control system
with mathematical modeling, controllers design,tsys
stability and controllers tuning, quality controkethods
for designed systems.

Part of the teaching takes place in laboratorieth wi
prepared models, for both the logical and contisumntrol:
Implementations of simple logic functions in alpha
microcontrollers are prepared. Two tasks show dlyec|
control of tanks and their visualization. Other ttasks
show GSM controller application with simple secyrit
and heating model functions.
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For the measurement, identification, modeling,
controllers tuning implemented in the continuoustoal
area an existing model of hot air aggregate is used
already pre-programmed, specialized simulation
environments, such as SIPRO and Matlab/Simulink.
Temperature control and multi-dimensional contn@d a
available.

For continuous control tasks of the tank level vt
help of a digital controller, close-loop controltiviPID
digital KS98+ controller is configured.

Four simple tasks to control air flow or temperatare
set as identification and control experiments toage
continuous and discontinuous controller parameters.
New modules from Matlab are used to describe basic
characteristics and test controller tuning by Zeg|
Nichols techniques.

Technical means, such as sensors, transducers and
AD/DA converters, are used in laboratory models to
explain their basic functionalities and applicasion

The theoretical lessons also include simulatiotvere,
visualization programs to introduce the basic fiomd of
supervisory control, such as alarms, trends, sys@cuarity,
and others.

E-LEARNING SYSTEMS AND THEIR ELEMENTS

Systems

The market offers several e-learning systems, sash
WebCT, BlackBoard, LearningSpace. Some e-learning
systems are available as shareware such as Moodle,
ClassWeb, OpenCourse. The main reasons to usergnlga
systems are:

Decreasing cost for classical education (teachtaff s
and consulting hours).

Easy and fast access to information directly in the
classroom.

Time independence and the possibility for an irdireil
study pace.

On the other hand, e-learning systems demand haedwa
and accompanying computer tools.

Modular Object-Oriented Dynamic Learning
Environment (Moodle) was started by Martin Dougiama
and has been evolving since 1999 (since 2001 with t
current architecture). VSB -Technical Universityash
decided to select this environment (see Figure sl)the
environment for creating learning modules acrose th
university, mainly because it has many featureseetqu
from an e-learning platform including:

Works with PHP, MySQL and CSS.
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Does not require a specialized web page browser.

Nt priblatent (priissit se]
Cestin =

E-learning systém FS V3B

I site news

Vitejte v 2-learning systému
FSVEETU

Zmany prihlasovani

utor i Kulhének - agmin - Monday, 26, August 2006, 10:01
V disledku VB TUO bylo
chvl fe pii voleno viem zai

mny v piihlas vateld do Moodle - v tuto
studentim VSB bez oledu na fakulty.

Pipadné omezenf pifstupy mohou samozrejm tudrci kurzi dile regulovat pomoci hesla kurzu.

Zabrazi

st 0 adpovad

PiihlZeni studentd
autr JiF Kulhdnsk - admin - Wednesday, 1. March 2006, 09:17

Odkaz i ndvod Je na dvodn strénce vievo nahore "Jak se piihlasit', na prihlafovac strénce na tlatitku
= ‘ "Ano, pomoz mi se piihldsit’ nebo zde.

Posilejte prosim pripominky k textu na adresu Petr.Koci@vsb.cz

Zabrazit diskusi (4 odpovadi)

Upgrade Moodle 1.5.2 na 1.5.3+
tor Jii Kulhanek - admin - Wednesday, 22. February 2006, 08:55 &

ERERE R
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Dobry den viem, ;

dnes 22.2.2006 byl proveden upgrade #oodle z verze 1.5.2 na verzi 1.5.3+, hlavnim pinosem této akce.
pro tuiirce kurzi je, Ze jiz mohou opit pouivat skupiny pfi sprévé kurzi. Tato funkce se patrmi pi
predcnozim upgrade zablokovala ...

Zobrazit diskusi (1 odpoved)

Starsi diskuse ...

Nejste prhlagent (Prilasitse)

FIGURE 1
THE E-LEARNING SITE FORMECHANICAL ENGINEERING
HTTP.//VYUKA .FSVSB.CZ

The elements of e-learning platform:
Surveys - allow a teacher to ask a question arer aff

few options for answering. A student selects one
question. Then the teacher based on a selectedeansw

decides which way the course will go.

Lessons — teaching material prepared by a teawler,
defines control questions for each chapter.

Tasks — as an arbitrary instruction for students (f
example to study materials, to decide a solution)to

worked out as a MS Word document. They were dividéal
weekly lessons and transferred into pdf format Wwhice
enabled for downloads from the e-learning site. faehing
text was then accompanied with animations, videmeeces
and pieces of programs, which can be distributestudents
both the multimedia CD and the Moodle course.

The teaching text had to be completed with defined
targets for each chapter in a form:
“you will learn”
“you will acquire”
“you will be able to”
after finishing the chapter. These targets are fitatad
before students enter a chapter.

Special parts of the course create questions td eac
chapter. They can be:
Testing questions, so a student finds out, if hesho
went through the text concentrated on the targats a
learnt them. Questions with either multiple or tfalse
answers are formulated. The multiple answers mag ha
one or more options for a correct answer. Theisesot
limited and can be repeated as many times as ukderst
needs to verify his/her knowledge.
Final tests consisting of both theoretical questiand
computed examples, for which an accuracy parameter
can be set and which are time limited. The studhast
only one attempt here and results are included into
student evaluation.

s o i

5
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ask a student to send a file created to a teaatrer f
evaluation (for example a drawn diagram, sourcescod
written project.). An alternative can be a task unaily
evaluated by students.

Tests — when teachers maintain a database of gestil
questions saved in different categories in order t(
generate an on-line test. Questions can have rhare t
one correct answer and pictures may be a pareofi.th
Workshops — for which the students work out a s
evaluate it as brainstorming. The teacher evaluatés
only the quality of the work but the evaluationsval.
Workshop offers a wide range of tools.

Forum — publishes work of course participants, Whic

Jste pihlaseni jako Renata Wagnerova (0t

Zaklady automatizace
FS_Maodle » 352301 » Testy » Test 1 » Pakas 1

Test 1 - Pokus 1
Strénka: 1 2 3 4 5 (Daldf)

Question
Answers to be selected

1
Body: 1

Co jsou to dynamické vlastnosti systému?

Next page

Options for:
1. Saving answers
2. Saving and sending
answers

can be searched through and displayed with differer|
points of view and evaluated. A part of each forigra
section for News serving a role as a notice boatt w
up-to-date information.

Vocabulary — enables students to understand an
continuously maintain a list of definitions and rtex;

&

FIGURE 2
TESTING STUDENTS, QUESTIONS ANDANSWERS

d
The main advantages for testing students with #ip h

Each term can be searched and displayed in ditferef an e-learning module are:

formats and can have links to an index.
Notes — for teacher and student communication.

extend them and change their content.

COURSE M ATERIALS

Many sources were used for creating the learninduteofor
Control System Fundamentals. The study materialse we
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Wiki — enables the students to create web sites and

e The questions are generated randomly

® The answers have a random order as well

* The environment offers an editor to insert question
and prepare the test

e The question can be accompanied by a figure (see
Figure 3)

* More settings are available
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: . When the exercises take place in a lab, the stadmet
visw B 17blocked 5 Check v Autolik v |8 Sendtov D setings:

TS s I “=working with the real time system, see Figure 5.
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FIGURE 3
A QUESTIONACCOMPANIED WITH AFIGURE

The disadvantages may be considered as:
e The picture cannot be inserted by a student into an .
answer. I
e There is no editor available for the answers, tioeee
more complex answers such as formulas cannot be

entered.
The new learning module on a Moodle platform cdssis | B
of the same teaching material and the same dattheas R @ -
multimedia CD, but it enables teacher - student g e L
communication and chat between students as well.
Twenty animations were created, explaining for eplem
the principles of actuator functions, presentingntoul FIGURE 5
circuits, Watt controller, simulations of contrgtstems for THE FRONT AND BACK OF A TANK LEVEL CONTROL MODEL
basic types of dynamic behavior: the simulation af
mathematical pendulum, a mass and a spring andrgpetu When the model is available online, as the visaslin
system, Nyquist criterion of stability and others. of the actual equipment, the task is presented #gei Figure
6.
EXAMPLE OF ONE CONTROL TASK
[ sommn | [ vowr @] [ e 55| [ omstmmny | [ e[| [ ke ]
One of the control system examples presented to
students refer to the control of a required tariellevalue, Uloha [ |
described by a scheme, see Figure 4. . o po
Valves m
Typ Glohy :
Vi * Vs * vy % vy *A/ X Ulohao
X Ulohal
X Uloha2
' ' I Ith_‘*—— v Uloha3
X Uloha4
Ny Ny N3 Ny sensors r capmcin | [ 2 Tilohms
vl X Uloha ovladani
* Vs * Vi $ Vi * Vi
I
: FIGURE 6
Tanks " N i VISUALIZATION OF A TANK LEVEL CONTROL MODEL
With the visualization screens it is easier to ustiend

the control systems algorithms and repeat the taske

FIGURE 4 once in a lab later on.
A SCHEME FOR ATANK LEVEL CONTROL TASKS
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Since the visualization programs introduce
possibility to monitor basic functions of supervigeontrol,
such as alarms, trends and system security, theamum
machine interface principles can be explained wittiie
same application. Therefore the alarm limits weeg¢ @n
controlled values and alarm and trend displays Wesigned
for visualized tasks (see Figure 7 and 8).

e B [ e J1 [ oo | [ e[ [ e 5]

Typ dlohy :
X Ulohao
Uloha 1

X

X Uloha2
v Uloha3
X Ulohad
X Ulohas
x

Uloha ovladani

Update Successful

FIGURE 7
VISUALIZATION OF ALARMS FOR THETANK LEVEL CONTROL MODEL

[ s | [ vewy @[ [ e F| [ oy | [ wween[]] [ e 57|
Trendy hladin E
Reging Cp
s
Typilohy :
X Ulohao
X Ulohal
’/;\\ / Q A X Uloha2
/;\\ //“\ il \‘n H \ v Uloha3
AN/ ,
/ | \ / F AN /N X Uloha4
' [ \ /f | | \\ \ X Ulohas
,/ e /\ \ / X Uloha ovlddin
/ \ ! J/ W ;/\ WAL

Hladina v nadrzi N2 Hladina v nadrzi N4

FIGURE 8
VISUALIZATION OF TRENDS FOR THETANK LEVEL CONTROL MODEL

thestudy motivate all participating parties to incredlseir own

ICT skills. Also, it needs to be mentioned thatr¢ghés a
continuous problem to make the study of technigzld$
more attractive due to its complexity, and this jgco
increases the interest of youth in technical fieldg
introducing new approaches and the state-of-the-art
technology.

The initial effort of teachers to prepare this teéag
material is very time consuming, but brings besefi
decreasing the time for day to day preparationsdssons
and exercises, and especially gives them a break the
routine work during examining and correcting teststhe
students.
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Modules in Matlab program environment were designed

as well to display system behavior
characteristics with computed parameters.

CONCLUSION

Since VSB-Technical University already exercisesesal
Learning Management Systems, experience with usiam
challenges all teachers involved in the educatiocgss.
Past experience has shown how part time studerstfi
difficult to combine their work load, family and eh
university study, therefore this project gives thdma same
opportunities and access to education as the fale t
students have. Furthermore, the modern e-learmngs of
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